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AN EXPLORATION TO MOUNT McKINLEY, 
AMERICA’S HIGHEST MOUNTAIN 


BY ALFRED H. BROOKS 


LASKA’S southern shore-line makes a broad, crescentic sweep 
A embracing that part of the northern Pacific known as the Gulf 
of Alaska. Of the many indentations which give this coast its 
jagged outline the largest is Cook Inlet, a deep embayment in the west- 
ern arm of the crescent, which stretches northward for 150 miles from 
the headlands marking its entrance. There it receives the turbid waters 
of the Sushitna River, laden with the silt of glaciers which have their 
source in the great Alaskan Range lying northwest of the valley. (See 
Map, Fig. 1.) 

This Alaskan Range curves in a rugged mass around the headwaters 
of the Sushitna, forming the divide between the Cook Inlet drainage 
on the south and the waters flowing into Bering Sea through the Kusko- 
kwim and Yukon rivers on the north. The sout ern end of the range 
lies in an unexplored region to the west of Cook Inlet, but probably 
does not include any peaks over 7,000 or 8,000 feet high. Towards the 
north its relief increases, culminating in Mt. McKinley, over 20,000 feet! 
in altitude, and the highest mountain on the North American continent. 

Strange as it may seem, though this mountain has been known to 
white men for upwards of a century,—it is plainly visible from tide- 
water at Cook Inlet and from many points in the Yukon Basin,—yet 
until very recent years it did not appear on any map and was barely 
referred to in literature. When the famous navigator, Captain Cook, 
in 1778 spent a few weeks exploring the inlet which now bears his name, 
the clouds hung low, or the mountain would not have escaped his atten- 
tion. Vancouver, fifteen years later, while extending Cook’s surveys 


‘The final adjustment of surveys has not yet been made, so that the exact alti- 
tudes can not now be given. 
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Mount McKinley Region, Alaska, showing the Route of the Expedition. 
From a sketch made by the author. 
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in the Inlet, probably also had no view of it, though he distinctly men- 
tions the range. The Russians, who carried on their fur trade on this 
coast for over half a century, knew the mountain and called it ‘‘ Bul- 
shaia,”’ which, like the native name “Trolika,” signified “high moun- 
tain”; but Russian literature on Alaska, so far as we know, contains no 
reference to this important geographical feature. Lieutenant Henry 
T. Allen, too, who in 1885 made his hazardous exploration of the lower 
Tanana, saw this peak, but at so great a distance that he was not spe- 
cially impressed with its altitude. 

Thus it was that explorers and traders did not seem to be aware that 
they had sighted the highest peak on the continent. When, in 1895, 
scores of prospectors were attracted to Cook Inlet by the discovery of 
gold, they too saw the mountain, but apparently gave it no thought 
until the following year, when one of them (a man named Dickey) 
recognized its importance and upon his return published a description f 
of it and proposed the name Mt. MeKinley. Though the mountain 
had been known to white men for over a century, and though scores 
of others had been as near it as this prospector, or nearer, he was termed 
the discoverer of Mt. McKinley. All honor to him for calling attention 
to it, but let us not make the absurd blunder of crediting him with its 
discovery. 


Two years after the naming of the mountain, George H. Eldridge and 
Robert Muldrow, of the U. 8. Geological Survey, in the course of their 
exploration of the Sushitna River, located it accurately and determined 
its altitude at over 20,000 feet. Its height and position were thus known, 
and something of the character of the southern flank of the range above 
which it towers. The northern face of the range and the base of the 
mountain remained to be explored, and this was the task assigned to 
me as part of the general system of exploratory surveys undertaken by 
the Geological Survey in Alaska. I was fortunate in having as asso- 
ciates in this enterprise Messrs. D. L. Reaburn and L. M. Prindle, as 
well as four able and enthusiastic camp men. 

On May 27th, 1902, the vessel bearing our party slowly steamed up 
Cook Inlet. Hardly a ripple stirred the water, and through the hazy 
atmosphere we could barely discern the outline of the low coast, beyond 
which, in a bank of clouds, lay the high mountain range which we were 
to explore. At noon we dropped anchor at Tyonok, a small native 
settlement on the west shore of the Inlet with one trading post and 
a white population of half-a-dozen men. (See Fig. 2.) 

We were forced to wait until the evening tide floated a large scow 
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destined to convey our horses to the shore. These, in spite of much 
struggling and kicking on their part, were then unceremoniously hoisted 
out of the hold and dropped over the side into the scow. The landing 
was attended with some excitement, for the horses, restless after their 
two weeks’ confinement, exhibited a strong desire to leave the narrow 
gangway which reached the beach. One little brute satisfied his curi- 
osity by leaping into the sea, but was promptly hauled out, and on 
striking the beach, took to his heels. After the entire outfit had been 
dragged ashore by the infinite labor of all hands, the presence of great 
numbers of Indians and dogs necessitated a guard, so I stood watch 
while the others slept. The chilly night air made the employment of 
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FIG. 2. Zyonok, Cook's [nlet, Alaska. (For location, see Map, Fig. 1.) 











chasing the Indian or ‘‘Siwash”’ dogs, as they are called, not unaccept- 
able. A relief was called at five, and I turned in and slept as one only 
can sleep who has been active for twenty-four hours. 

The important question was which route should be chosen to the 
base of the mountains, for the crossing of the swampy and heavily 
timbered lowland area which intervened presented the most serious 
difficulties. The agent of the trading company, who was first interro- 
gated, was rather skeptical of the proposed plans; and well he might 
be, for he had seen more than one exploring expedition start out with 
high hopes only to return disappointed a few months later. Should 
we go westward directly toward the mountains, our northeasterly 
course along the base of the range would be blocked by glaciers; should 


we take a more northerly course we would become lost in a maze of 
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swamps and encounter a number of turbulent rivers. Such were the 
stories told by the white men, and the Indians, who were assembled in 
solemn conclave, were equally discouraging. 

Through the medium of signs, eked out by a few Russian words, I 
held a long parley with an old Indian chief over a map of his hunting 
grounds which he drew for me, but when I pointed out my proposed 
route far beyond the bounds of his knowledge, he gravely shook his 
head as if to say that I was attempting the impossible. Some of the 
more experienced traders admitted that we might reach the base of 
the range during the course of the summer, but when we unfolded our 
plans for extending our journey to the Tanana and even the Yukon, 
they smiled knowingly and told us when we could catch the last steamer 
in the fall, before the ice blocked Cook Inlet. 

As a matter of fact, the ‘‘zone of influence” of many of the long- 
established Alaskan trading posts extends hardly a day’s journey from 
the settlement, and many traders of long residence are astonishingly 
ignorant of the “hinterland.” The Indian’s knowledge is always 
confined to the hunting grounds of his tribe, and he is apt to regard 
the region beyond very much as the old cartographer represented un- 
explored areas, as the abode of hideous monsters. He magnifies un- 
known dangers, and this fact, together with his ignorance of the use 
of horses, makes his advice in regard to routes of little value. 

The party paid small heed to the stories of dire failure and disaster 
which were recounted, for all but two of its members were veterans 
of three or four years’ standing in Alaskan explorations and had made 
more than one successful trip in the face of similar gloomy prophecies. 
While some were reconnoitering to choose a route, the packers, Fred 
and Von, were busy breaking in such of the horses as were unused to 
packing: an operation which afforded great amusement to the natives, 
who watched it from afar and promptly took to their heels if one of 
the bucking brutes threatened to approach them. 

Our observations finally prompted us to choose the northwesterly 
route, as the shortest; other conditions being about equal, or at least 
equally impossible to foresee. To facilitate the crossing of the large 
rivers which were known to lie athwart our route to the mountains, 
a boat was sent ahead in charge of George Eberhardt and Louis Ander- 
son, both experienced in frontier life and, as the event proved, eminent- 
ly reliable men. We decided not to use Indian guides, in spite of the 
advice of the Tyonok sages, both because of the Indian’s ignorance of 
horses and for the reason that his insatiable appetite for white men’s 
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stores makes him an undesirable addition to a party when the trans- 
portation of supplies is the difficult problem. 

The adequate provisioning of a party like ours is the most important 
feature of the preparation. If the allowance of food is insufficient, 
the journey has to be curtailed, or risk of starvation encountered. On 
the other hand, if a greater quantity is taken than is necessary, it may 
hamper the transportation facilities and result in failure to the ex- 
pedition. A proper variety of food is also imperative, for on this will 
depend the health and strength of the party. The accumulated ex- 
perience of five years of Alaskan travel enabled us to judge the pro- 
portions to a nicety. Practically nothing but dried foods were chosen: 
the staples, flour, bacon, beans, sugar and evaporated fruit were sup- 
plemented by farinaceous foods, cheese, evaporated eggs and p>tatoes, 
condensed soups, together with tea, coffee and a few pounds of delica- 
cies such as macaroni and jelly. Our ration provided for three pounds 
of food per man each day, an ample allowance if no canned goods are 
taken. 

The provisions, sufficient to feed seven men for 105 days, were pack- 
ed in fifty-pound waterproof bags. As for the rest of the equipment, 
everything was chosen with a view to lightness, the tents weighing 
only a few pounds and carbines being carried instead of rifles. Sleep- 
ing-bags were substituted for blankets because they give a maximum 
of warmth for a minimum of weight. The entire equipment weighed 
about 3,500 pounds, of which 1,000 pounds were sent by boat and the 
rest distributed among the twenty horses. 

As all our preparations were now completed and the grass was suffi- 
ciently advanced to insure an ample supply of feed for the horses, we 
set out from Tyonok on June 2d. 

At the outset our experience was a hard one. The horses were fresh 
and some of them objected seriously to the heavy burdens. Again 
and again they bucked their packs off and stampeded the entire herd. 
Our baggage was scattered to the four winds of heaven, and the pieces 
had to be sought for carefully in the long grass which covered the 
upper part of the beach; the natives, meanwhile, viewing our discom- 
fiture with delight, as if it were an exhibition prepared for their special 
benefit. 

Beyond the town, where the route followed the beach between the 
water on the one side and the steep gravel bluffs on the other, the narrow 
space gave opportunity to control the fractious horses. (See Fig. 3.) 
The pack train was not without a certain picturesqueness. First 
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came red mounted on the lead-horse, and behind him, in single file, 
followed the other horses, their new white pack-covers glistening in 
the sun. The other men were on foot scattered along at intervals, 
with George at the close of the procession, leading his small bay mare 
with the cook-stove on top of her pack. This stove was in George’s 
eyes the most precious possession of the party, and for three months 
he never allowed it to be out of his sight. It finally came to grief 
seven hundred miles inland, when both horse and stove rolled into the 
river. 

At the mouth of the Beluga River, 20 miles from Tyonok, the boat 
met the party and a day was spent in crossing. The horses were made 











FIG. 3. Zhe route followed the beach beyond Tyonok. 


to swim over at full tide, little relishing the plunge into the cold waters; 
and they probably would have liked it still less had they known of 
the score or more of icy rivers that would be traversed during the 
succeeding journey. Camp was pitched on the north bank while the 
boat was utilized for a two-days’ excursion up the Sushitna River. 
Leaving the boat at an Indian town at the head of the delta, four 
of us made our way to Mt. Sushitna. A steep climb brought us to the 
summit, and the broad lowland of the Sushitna Valley lay spread before 
us, the dark greens of its spruce forests contrasting with the lighter 
greens of the open marshes and the bright gleam of small lakes or 
winding water courses. Beyond rose a range of highlands, and then, 
forming the sky-line, snow-covered Alaskan mountains. From ow 
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vantage point the rugged crest line seemed unbroken, and had we not 
known that it was in fact cleft by passes, we might have despaired of 
finding a route through such a forbidding mountain mass. 

As we gazed, a mass of clouds hanging over what appeared to be 
the center of the range broke and revealed two majestic peaks, Mt. 
McKinley and Mt. Foraker, glistening in the slanting rays of the after- 
noon sun. Far above the crest line they towered, enormous mountains, 
even at a distance of 120 miles. Four years before, while making an 
exploration down the Tanana with canoes, I had seen the same peaks, 
and at about the same distance, but from the opposite direction. 

The task before us was to find a route across the swampy lowland, 
traverse the moutains, and following their northern front, approach 
from the inland slope as near the base of this culminating peak of the 
continent as conditions and means would permit: we must map the 
country and incidentally explore a route which some time could be used 
by that mountaineer to whom should fall the honor of first setting foot 
on the summit of Mt. McKinley. 

At the Beluga River the course lay inland, and by good fortune an 
Indian trail lightened the labor of the axemen to a great extent. But 
it was designed for use in the fall and winter, when the ground was 
frozen; and its many bogs, which then only served to facilitate traveling, 
now caused our horses one long struggle to wallow through it with 
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Fic. 4. Packing through an Alaskan meadow lowland of tall grass. 
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Fic. 5. Packing a horse, preparatory for a start. “* Throwing the diamond hitch.” 


their heavy burdens. Almost continuously one or more of the animals 
became mired, and often the entire strength of the seven members 
of the party was required to drag them out. 

A week after leaving tidewater, we emerged from the lowlands into 
a belt of foot-hills covered for the most part with tall grass, inter- 
spersed with symmetrical spruces and open groves of poplar. The 
landseape had a park-like appearance not unlike some of the farming 
regions of the East. (See Fig. 4.) The many familiar wild flowers 
added to the delusion, and it was hard to realize that we were in one 
of the unexplored parts of the world, for it seemed as if every rise of 
ground must bring us to the sight of a farm house with its fields and 
orchards. 

As we climbed higher we left all timber behind us except the omni- 
present willow and alder thickets. The horses revelled in an abundance 
of grass, while the camp larder was improved by the ptarmigan which 
were shot along our line of march. Another glimpse of Mt. McKinley 
enabled Reaburn, our topographer, to determine our location accurately. 

The daily routine was now well established. All hands were called 
at five in the morning, and while the packers drove in the horses the 
others took down the tents. When the horses had been saddled and 
breakfast had been eaten, we all took a hand in the packing. It was 
no easy task to lift the two-hundred-pound packs to the backs of the 
horses and adjust them. Nearly all of the men were now fairly expert 
at lashing them in place,—‘‘throwing the diamond hitch,” as it is 
called. (See Fig. 5.) After two hours of hard work spent in this 
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operation, the march began. In a timbered region two or three 
axemen preceded the train, but in the open country this was not 
necessary. Camp was made between three and four, and after an 
early supper the geologist and topographer usually made an excursion 
to some neighboring peak or valley. 

In this foot-hill region we came in contact with our first bear. Fred, 
while forging ahead of the party in search of a trail, came upon a 
she-bear and cub. The old one at once charged. Hemmed in by 
alder thickets, with an axe as his only weapon, he faced his assailant 
with what seemed, even to an old hunter like himself, hardly a fighting 
chance for life. Fortunately, however, the Kodiak grizzly, though 
arger, is not so ferocious as his Rocky Mountain brother, and Fred 
made his escape, though the animal approached within a few feet of 
him. 

The good traveling came to an end all too soon, and we plunged into 
the thick growth of timber covering the floor of the Yentna Valley. 
When on June 18th we reached the banks of that river, the turbulent, 
silt-bearing waters, coursing through a score of channels, did not 
look inviting, and we had grave doubts whether a crossing could be 
made. It must be attempted, however, as it would save a_ week’s 
time. Mounted on two of the stronger horses, from which the saddles 
had been stripped, Fred and I managed to ford some of the streams, 
though the horses barely kept their footing in the rushing waters 
which reached their shoulders. There still remained several of the 
widest channels. The unwilling animals were urged into the first 
of these and in a moment were swept off their feet by the muddy 
torrent, which for an instant engulfed both riders and horses and bore 
them down stream at a terrific rate. By an almost instinctive move- 
ment, we threw ourselves from the struggling brutes, seized them by 
their manes and swam alongside, thus at length guiding them back 
to the bank. We dragged ourselves out, both we and the horses 
shivering from our ducking in the icy waters. The plunge was but 
one of many similar incidents of the journey before us, but it was 
more significant, in that it showed the impossibility of making a crossing 
at this point without taking serious risks. 

So perforce we headed down stream and spent weary days cutting 
a trail through the dense growth on the river bank; until on the fourth 
day a welcome rifle shot told us that we were near the rendezvous 
with the men and boat. With the aid of these we at last succeeded 
in crossing the river. As it was, the passage occupied an entire day, 
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and was not without its dangers to the horses, who had to be towed 
across behind the boat, in imminent risk of drowning in the eight-mile 
current, which at times carried them under water. (See Fig. 6.) 
After agreeing upon a third rendezvous, the land party continued 
its trail-chopping and corduroy-building. This was the most dis- 
heartening part of the whole journey. The middays were sultry, and 
the endless chopping, harassed as we were by clouds of mosquitoes, 
was almost maddening. With our best efforts, we could make barely 
three miles a day, and though nearly a third of our provisions were 
consumed, we had completed hardly an eighth of our 800-mile journey. 
Day after day we toiled on, fighting mosquitoes, dragging horses out 
of mud-holes, cutting our way through dense growths of alder. Oc- 
casionally we would determine our position by compass sights from the 
top of some tall cottonwood, and then we would lay a new course. 








F 1G. 6. Towing horses across the Yentna River. (For location, see Map, Fig. 7.) 

At last, having reason to believe ourselves near the Keechatna, we 
halted for a day to reconnoitre and rest the tired horses and men. 

While exploring the route ahead I missed camp, which was hidden in a 
broad, wooded flat, and spent a part of the night in the rain, vainly 
attempting to snatch a few hours’ sleep. in spite of the myriads of 
mosquitoes and my supperless plight. When I finally reached camp 
at six the next morning, we at once got under way. A day’s march 
brought us to the banks of the Keechatna, and a signal smoke guided 
us to where the boat and men awaited us. My thirty-six hours of 
almost continuous tramping made my small tent seem very attractive. 
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The Keechatna was a less turbulent stream than the Yentna, and 
with the aid of the boat a crossing was effected without difficulty. 

We now parted with Eberhardt and Anderson, who returned to 
Tyonok, taking the last letters we should be able to send out. Thence- 
forth until we reached the Yukon, about three months later, we were 
to be entirely cut off from the rest of the world. 

The outlook was not encouraging, for we had nearly 700 miles of 
practically unknown territory to traverse, and the incessant labor of 
toiling through the swamp, added to the continual annoyance from 
mosquitoes and horse-flies, was having a serious effect upon the strength 
of our horses. Night after night we would hear the tinkle of the 
bell-horse as he led the band of horses, maddened by the insects, back 
and forth. Though we blanketed them and built large fires as smudges, 
they seldom got relief for more than two or three hours of the twenty- 
four. It was terrible to see their suffering and be powerless to help 
them. They would frequently crowd into camp as if to implore us 
to relieve them from their misery. 

The men, too, were becoming worn out by the mosquito pest, which 
harassed them continually during the day, though they found relief 


at night in the mosquito-proof tents. The soft blanket of moss, usually 


saturated with moisture, which nearly everywhere covers the face 
of the country, offers a breeding-ground for myriads of the insects. 
They are ever active, both day and night; on the mountain-tops far 
above timber as well as in the lowlands. Five years of Alaskan 
travel have convinced me that there is no hardship so difficult to 
bear as this insect pest. I have seen horses, fairly maddened by the 
torment, blindly charge through the forest, oblivious to the trees and 
branches encountered, until they wore themselves out; then, in utter 
hopelessness, drop their heads and patiently endure the suffering. 
I have seen strong men, after days and nights of almost incessant 
torment, when they were too weary to offer further resistance to their 
relentless foes, weep with vexation. No part of an Alaskan traveler’s 
outfit is more important than his mosquito-proof headdress and gloves. 
The former is made to fit closely around the rim of his hat and to 
his shoulders, for the mosquitoes will find the smallest opening. Un- 
fortunately, the headdress has only too often to be discarded. When 
pushing through the undergrowth, using a surveying instrument, 
sighting a rifle or chopping a trail, the traveler is at the mercy of the 
mosquitoes, which follow him in clouds. While every other hardship 
of Alaskan travel is often grossly exaggerated, it is hardly possible 
to do this one justice. Men capable of enduring heat and cold, hunger 
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and fatigue without murmuring, will become almost savage under 
the torture. However, the story told me by an old prospector of the 
days on ‘‘Fortymile,’’ when he could wave a pint cup over his head 
and catch a quart of mosquitoes, did seem somewhat beyond the 
bounds of probability. 

As we could not know but that the party might be forced to retreat 
along the same line as the advance, we left an emergency cache of 
provisions at this point: that is, we placed bags of bacon and flour 
in the branches of a tall spruce, out of the reach of wolves. There they 
will remain until they decay, for a cache is sacred to an Indian, and 
he will not molest it even if he be at the point of starvation. 

On the 30th of June we started up the Keechatna River, taking 
turns as axemen in the dense growth of alder and willow which clothed 
the valley floor. Sometimes our trail lay perilously near the undercut 
river bank, and again it climbed along the valley wall to avoid precipi- 
tous cliffs. The river seemed to have a strange fascination for some 
of the horses, and more than once they deliberately jumped in. A cry 
for help one day brought me to the rear of the pack train on a run, and 
there was Prindle lying full length on a tree trunk which overhung 
the water, clinging desperately to the halter of a horse which the 
rushing current threatened to carry down. The loss would have been 
irretrievable, for his pack contained nearly all the records of the journey. 
A general alarm was sounded, and the united efforts of seven availed 
at last to rescue the animal. 

On another occasion Medicine, one of our most troublesome horses, 
deliberately jumped into the river and became mired in a quicksand 
twenty feet from the bank. The horse following, known as “Grand- 
father,’’ to whose pack was entrusted the folding-boat, plunged in 
after Medicine, as if to the rescue. Both were dragged out, but at no 
small danger of both horses and men being engulfed in the treacherous 
quicksand. 

One day the steep mountain wall closed in. and forced us to ford 
the river. This was not very wide, but its swift current tumbling over 
huge boulders looked anything but inviting. Climbing on top of a 
pack, I essayed the first attempt, but my horse lost his footing and 
rolled us both over in the icy waters. A second trial proving more 
successful, the other horses followed one by one, with the men lying 
flat on the tops of the packs. Odell, with characteristic recklessness, 
had chosen the wildest one, which bucked him off in midstream, giving 
us a bad scare; but he managed to gain his feet and clamber ashore. 

After a week of this sort of thing, we entered the foot-hills of the 
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range, and the conditions improved. The horses being now thoroughly 
broken in, and in fact almost devoid of spirit, three men could easily 
manage them while the others explored the adjacent hills. Grass 
was plentiful, and as the mosquitoes became less annoying after the 
timbered region was left behind, most of the horses began to recover 
strength. 

The jaded horses now needed a day’s rest, and while they enjoyed 
the abundant grass, Reaburn and I climbed a neighboring mountain. 
We found that we were well within a rugged range whose jagged peaks 
arose on every hand, and whose higher valleys were filled with glacial 
ice. There were still no indications of the pass we sought, so weagain 
took up our march. (See Fig. 7.) 

On July 13th a convenient moose walked into camp, and a shot from 
Fred’s carbine gave us a welcome supply of fresh meat. Poor Wild 
Bill, who had been playing the part of an invalid for several days, found 
himself under a load of a hundred pounds, much to his disgust. 

Fred, Prindle and I now set out to explore the mountains ahead, each 
taking a different direction. When we met again in camp after a 
twenty-four hours’ absence, it was Fred who reported discovery of 
the pass so essential to our further progress. 




















Fic. 7. Zhe heart o the Alaskan Range. 
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which leads to the Yukon region. 


Fic. 8. Looking toward Rainy Pass, the gap i 


It was the middle of July when we threaded the narrow gap which 
led us from waters flowing into the Pacific Ocean to those tributary 
to Bering Sea. The fair weather we had encountered almost from the 
beginning now gave place to storms, naturally suggesting the name 
“Rainy Pass” for the newly-discovered gap. (See Fig. 8.) We were 
now in high spirits, for we all felt that whatever the summer might 
bring forth, we had at least located a route through this high mountain 
barrier. 

With this thought to encourage us, we hastened to press on. Choos- 
ing as guide a stream which headed on the north side of the divide, we 
entered a beautiful mountain valley whose steep slopes, clothed in 
dark green spruce, ended above in abrupt cliffs. Here Fred’s ever- 
ready carbine brought us our first mountain sheep. Farther on the 
valley opened up into a broader one across whose level floor a mighty 
river meandered with great, sweeping bends, and we recognized the 
Kuskokwim, the second river of Alaska in size, which poured its muddy 
waters into the Bering Sea a thousand miles away. Here we came 
upon the trail of a previous exploring expedition and hailed the half- 
obliterated axe-marks with a sense of companionship, several years 
old though they were. 
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While the pack train cut its way along the river bank, I climbed a 
peak which proved to be a part of the valley wall. From this point 
I could see the broad valley of the Kuskokwim stretching to the north, 
opening out 30 miles below to a broad lowland whose limits were lost 
in the distant haze. South of me rose the snowy peaks of the range 
we had traversed, sweeping around to the northeast in an apparently 
unbroken crest line, without a suggestion of Rainy Pass. Far to the 
southwest distant snow peaks belonging to some unknown range com- 
pleted the picture. 

On my way down I kept along the ridge until I caught the glimmer 
of white tents in the valley 5,000 feet below me, and then, noting the 
course by my compass, I plunged down the mountain side without 
further consideration. A cliff proved a temporary obstacle, then 
another, and finally a succession of steep slopes which were merely 
intervals between small cliffs. Once started it was impossible to 
turn back; one minute I was sliding with a mass of loose talus, another 
cautiously clambering down a cleft in a precipice, bracing myself against 
either wall to maintain my scant foothold. Once a huge boulder, 
which I had loosened in my descent, whizzed past and crashed into 
the timber a thousand feet below. It was with a deep sense of relief 
that I reached the timber line and registered a silent vow never to 
attempt anything so foolhardy again. 

By the last week in July we reached the lowland which stretches 
northwestward from the inland front of the Alaskan Range. Our 
route now left the river, turning to the northwest. As we slowly cut 
our way through the dense timber of the lower slopes of the valley, 
another horse gave out; and his load was distributed among the others. 
Poor brute! Only six weeks before he had been tearing up the beach 
at Tyonok, scattering his pack to right and left to the terror of the 
Siwash dogs. 

Coming shortly after into an open spruce forest, we were startled by 
the discovery of a blazed trail, which was plainly not the work of natives. 
No one accustomed to the frontier can ever mistake the scars of an 
Alaskan Indian’s axe, for he has never learned to cut a clean, sharp 
blow. No, this chopping had been done by white men, in winter, 
several years before. We followed the trail for some miles until it 
turned off out of our course. Who were these lonely travelers of this wild 
region? Whence had they come and whither did they go? These are 
questions that may never be answered. That they belonged to that 
class of Alaskan prospectors who have traversed the territory from 
the almost tropical jungles of its southern coast to the barren grounds 
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which skirt the frozen sea on the north seems not unlikely. Often 
these pioneers make journeys that would put to shame the widely- 
advertised explorations of many a well-equipped government expedition. 
Were the results of their efforts commensurate with the toil, danger and 
suffering involved, geographical science would be much enriched thereby. 
Unfortunately their ideas of where they have been are often almost 
as vague as of where they are going. Many a life has been lost on these 
hazardous journeys, and only too often are bleaching bones the sole 
record of unproclaimed and unrewarded heroism. These adventurers 
have no high ideals, often no thought beyond the desire of finding 
gold; but in the last three decades they have been carrying civilization 
northward and converted an unknown land into a populated territory 
which is now yielding millions of gold. 

From the forest we now entered a belt of foot-hills, which formed 
a northern spur of the main range, and once more obtained a clear 
view of Mt. McKinley, still almost as far distant as when we first 
saw it from Mt. Sushitna six weeks before. This was no cause for 
depression, however, for then we were separated from our goal by an 
apparently impenetrable swamp and a great, snow-covered range; 
whereas now there seemed no serious obstacles to our achieving our 
purpose. 

Among these foot-hills, averaging a height of three or four thousand 
feet, dwelt large numbers of mountain sheep; their pure white color, 
which in this region remains unchanged throughout the year, making 
them conspicuous objects on the bare rocks or moss-covered slopes. 
In the course of one morning’s roaming over the hills I counted more 
than one hundred of these mountain dwellers. In fact, the abundance 
of sheep, bear, moose and caribou found along the north slope of the 
Alaskan Range rank it as one of the finest hunting grounds in North 
America. 

Our descent from the foot-hills brought us to a gravel-floored plateau 
which abutted directly upon the base of the range. Its smooth, moss- 
covered surface afforded such excellent footing and so few obstacles 
to progress that for days we hardly varied our direction a degree, 
heading straight for Mt. McKinley. That mountain and its twin peak, 
Mt. Foraker, now only fifty miles away, seemed to us to rise almost 
sheer from the gravel plain. We passed many large glaciers which 
debouched from the mountain valleys upon the plateau and discharged 
roaring, turbulent, boulder-filled rivers, which were our most serious 
impediment. 

The other members of the party seemed to have no dread of thes 
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dangerous crossings; but for my part, I crossed every one we sighted 
a dozen times before we reached it. Late in the day, after the glaciers 
had felt the full influence of the sun’s rays, the streams would often 
be so high as to be practically impassable, but morning would generally 
find the water fallen one or two feet. The large rivers were always 
reconnoitred on a horse stripped to the halter; then, if a crossing proved 
feasible, each man would mount on the back of his favorite horse and 
essay the perilous passage, guiding the unmanageable steed as best 
he could. The feat was ever exciting, with the animal plunging 
shoulder-high in the muddy, surging water, swaying from side to side 
and occasionally slipping on some hidden boulder. More than once 
a horse was carried off his feet, and sometimes rolled quite over. Nor 
was the ludicrous aspect entirely wanting, for often when the farther 
bank was reached the horses would make a sudden leap for it and 
a careless rider would be unceremoniously dumped over the animal’s 
tail into the glacial water. 

Since leaving the pass, we had subsisted largely upon moose and 
mountain sheep. Not a day was spent in hunting, but when the supply 
of meat ran low an animal was shot near camp or on the march. Not 
only was game plentiful, but so little did it know of man that it regarded 
us rather with curiosity than mistrust. During our journey across the 
piedmont plateau, for days and weeks together we were hardly out 
of sight of caribou. They had a curious way of approaching, either 
individually or in bands, to within fifty yards of the moving train; 
then galloping away to a distance and returning by a series of large 
circles. Sometimes a lone buck would encircle our camp for hours 
at a time, one minute standing erect gazing at us with rapt attention, 
another flying across the smooth sod at a breakneck pace, only to 
approach again from a different direction. Their curiosity was ap- 
parently never satisfied, their wonder ever increasing at the unfamiliar 
sight of the pack train or tents. Even the sharp crack of the rifle 
did not frighten them. There was no sport in hunting such innocently 
tame creatures, and we never molested them except when we needed 
meat. 

These were the happiest days of the summer. Cheered by the 
thought that every day’s march was bringing us visibly nearer to our 
goal, we lent ourselves readily to the influence of the clear, invigorating 
air and the inspiration of that majestic peak ever looming before us, 
the highest mountain of North America, which we were to be the first 
to explore. 

Yet our task was never an easy one; for the very fact that the pack 
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train was enabled to cover longer distances rendered it all the harder 
to overtake it after the side excursions which were necessary to fulfil 
the purpose of the expedition, and it was often dusk of the long Arctic 
day before the geologists and topographer reached camp. 

George alone of the party was low-spirited. His great ambition in 
life—to cook—had too narrow a scope in this land above the limit 
of spruce trees, where there were only stunted willow and alder for 
fuel. His spirits registered inversely to the barometer, rising as we 
went down toward timber, falling as we climbed above it. Two long 
journeys in the barren grounds of the north had not freed him from 
the traditions of the Lake Superior woodsman, and he could never 


FIG. 9. Our camp in the cottonwoods. 


regard anything as fuel that did not require splitting with an axe. 
Notwithstanding, he cooked wonderful meals, as the following menu 
copied from my diary will show: 
Pea Soup 
Mountain Sheep & la George 
Rice Potatoes 
Mince Pie Stewed Apricots 
Johnny Cake © 
Tea Cocoa 
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—a meal that no city cook need be ashamed of, yet it was prepared in 
one of the most inaccessible points on the continent, with only green 
willow as fuel. George was ever faithful to his task, ready at any time 
of night or day with a hot meal for those who returned late. 

Our camp of August 1st was pitched in a grove of cottonwoods (see 
Fig. 9), near the foot of a glacier which flowed down from the névé fields 
of Mt. Foraker. This we called the Herron Glacier, in honor of Captain 
Joseph §. Herron, our predecessor in the exploration of the upper 
Kuskokwim basin. A short scramble through the underbrush brought 
me to the front of the moraine, which stretched like a cyclopean wall 
across the valley. Climbing to the top, I surveyed the mass spread 
out before me, very like the preliminary dumping-ground of a railway 
excavation. It was a striking scene, and an unusual one; for a newly- 
formed moraine is the exception in land forms. Nature in her sculp- 
turing delights in rounded and symmetrical outlines, and it is only 
when the forces of erosion have not had time to do their molding that 
such a crude, unfinished surface is exposed to view. It is, so to speak, 
the raw material which streams and rains will carve into beautifully 
rounded topography and then vegetation, Nature’s decorative artist, 
will clothe with greens of various hues. 

Two days later we made our nearest camp to Mt. McKinley, in a 
broad, shallow valley incised in the piedmont plateau and drained by 
a stream which found its source in the ice-clad slopes of the high 
mountain. We had reached the base of the peak, and a part of our 
mission was accomplished, with a margin of six weeks left for its com- 
pletion. This bade us make haste, for we must still traverse some 
four hundred miles of unexplored region before we could hope to reach 
even the outposts of civilization. Notwithstanding all of this, we 
decided to allow ourselves one day’s delay so that we might actually 
set foot on the slopes of the mountain. The ascent of Mt. McKinley 
had ‘never been part of our plan, for our mission was exploration and 
surveying, not mountaineering; but it now seemed very hard to us 
that we had neither time nor equipment to attempt the mastery of 
this highest peak of the continent. 

The next morning dawned clear and bright. Climbing the bluff 
above our camp, I overlooked the upper part of the valley, spread 
before me like a broad amphitheatre, its sides formed by the slopes 
of the mountain and its spurs. Here and there glistened in the sun 
the white surfaces of glaciers which found their way down from the 
peaks above. The great mountain rose 17,000 feet above our camp, 
apparently almost sheer from the flat valley floor. (See Fig. 10.) Its 


























Fic. 10. Mount McKinley as seen through the clouds. The camp ts in the left center. 
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dome-shaped summit and upper slopes were white with snow, relieved 
here and there by black areas which marked cliffs too steep for the 
snow to lie upon. 

A two hours’ walk across the valley, through several deep glacial 
streams, brought me to the very base of the mountain. As I approached 
the top was soon lost to view; the slopes were steep and I had to scram- 
ble as best I could. (See Fig. 11, frontispiece.) Soon all vegetation 
was left behind me, and my way zigzagged across smooth, bare rocks 
and talus slopes of broken fragments. My objective point was a 
shoulder of the mountain about 10,000 feet high, but at three in the 
afternoon I found my route blocked by a smooth expanse of ice. With 
the aid of my geologic pick I managed to cut steps in the slippery 
surface, and thus climbed a hundred feet higher; then the angle of slope 
became steeper, and as the ridge on which the glacier lay fell off at 
the sides in sheer cliffs, a slip would have been fatal. (See Fig. 12.) 
Convinced at length that it would be utterly foolhardy, alone as I was, 
to attempt to reach the shoulder for which I was headed, at 7,500 feet 
I turned and cautiously retraced my steps, finding the descent to bare 
ground more perilous than the ascent. 

I had now consumed all the time that could be spared to explore 
this mountain which had been reached at the expense of so much prep- 
aration and hard toil; but at least I must leave a record to mark 
our highest point. On a prominent cliff near the base of the glacier, 
which had turned me back, I built a cairn in which I buried a car- 
tridge-shell from my pistol, containing a brief account of the journey 
together with a roster of the party. 

By this time I was forcibly reminded of the fact that I had forgot- 
ten to eat my lunch. As I sat resting from my labors, I surveyed a 
striking scene. Around me were bare rock, ice and snow; not a sign 
of life,—the silence broken now and then by the roar of an avalanche 
loosened by the midday sun, tumbling like a waterfall over some cliff 
to find a resting-place thousands of feet below. I gazed along the 
precipitous slopes of the mountain and tried to realize again its great 
altitude, with a thrill of satisfaction at being the first man to approach 
the summit, which was only nine miles from where I smoked my pipe. 
No white man had ever before reached the base, and I was far beyond, 
where the moccasined foot of the roving Indian had never trod. The 
Alaskan native seldom goes beyond the limit of smooth walking and 
has a superstitious horror of even approaching glacial ice. 

Returning to camp, I found Reaburn had worked all day over his 
plane-table board sketching the topography of the mountain, which 














FIG. 12. Zhe slopes of Mount McKinley. 
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was plainly visible from his station. His map will undoubtedly serve 
as a guide to him who first reaches the summit. Prindle had spent 
the day making an excursion into the mountains to the south of my 
route, and had come back burdened with geological and botanical 
specimens. Von and Fred had been shoeing some of the horses, while 
George had cooked a meal worthy of the occasion. 

Our immediate goal was the Tanana River. Hoping to reach this 
by the valley of one of its tributaries, the Cantwell, which we believed 
to head in the northern part of the Alaskan Range, we continued our 
course northeastward along the front of the range. The character of 
the country remained unchanged for a hundred miles, and we pushed 
forward as rapidly as our surveys and investigations would permit; 
the long moves of the party often making it difficult for Reaburn and 
me to reach camp before dark. More than once we were forced to 
make a lonely bivouac under some spruce tree until the return of day- 
light enabled us to find camp. These irregularities annoyed George, 
who liked to see each man get a full meal three times a day. He re- 
garded it as a kind of bad habit which we had fallen into, and, when 
Reaburn was gone from camp for two nights in succession, remarked, 
‘‘When a man once takes to the spruce you can’t do nothing with 
him.” 

On one occasion, after an all-day tramp, I sighted camp from a 
mountain-top six miles away, its location marked by a cloud of smoke, 
our usual method of signalling. Crossing valleys, ridges and lowlands. 
from every high point I could see the column of smoke. Darkness 
finally overtook me two miles from camp, but I held my course by 
sighting a star, and thus made my way, breaking a passage through 
the thick maze of alder, stumbling over fallen logs, wading streams 
and even plunging through a river whose opposite bank I could dis- 
cern only in dim outline. Suddenly from the top of a ridge I saw a 
pillar of fire shoot toward the sky. The boys had heard my pistol- 
shot and were putting fire into spruce trees. Thus guided by the cloud 
of smoke during the day and the pillar of fire by night, I finally stum- 
bled into camp, weary, with clothing torn and face and hands scratched 
by the underbrush encountered in the darkness. 

About the middle of August we turned to the south again into the 
mountains, and shortly reached the forks of the Cantwell, where two 
former exploring expeditions had been forced to turn back. (See 
Fig. 13.) On the following day we made what proved to be our last 
difficult crossing. When I saw the waters surging around the shoulders 
of the big horse on which I led the way, I had serious fears for the 
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smaller animals. All crossed in safety, except that Von, who had 
chosen a wild mount, was tossed off in shallow water, much to his 
disgust and the amusement of the others. 

On its way to the Tanana the Cantwell cuts a deep canyon through 
a minor range which lies athwart its course. Finding this canyon 
apparently impassable for horses, we began to fear that we had en- 
countered a check; fortunately, however, a short search was rewarded 





Fic. $3. _ the head of ‘the Cantwell River. 
by the discovery of a pass. The numerous old camps and caches 
showed us that this route had long been in use by the Indians, but 
we were the first to essay it with horses. 

We came out upon the northern side of the range into the narrow 
valley of a stream; and from the ridge above I obtained a view over 
the broad lowland beyond. Far across the expanse of spruce timber 
and open swamp I could see the bright ribbon of water which revealed 
the position of the Tanana. Meanwhile, the pack train had continued 
down the valley below me into a rock-walled canyon, through which 
the stream tumbled over huge boulders. From my point of vantage 
I could see through the glasses the horses climbing up the valley slopes 
one by one, like flies crawling up a wall. It seemed impossible that 
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they could extricate themselves, but twenty years of mountaineering 
in Montana had taught Fred to take horses where no other man could. 
That night we camped on the Tanana side of the range, and our moun- 
tain climbing was over. 

Two days later the signals made to bring me to camp did not have 
that result, for I was miles away seeking shelter from the driving rain 
under a spruce tree. The rifle shots did, however, attract a band of 
Indians and a white prospector. The former were out on a hunting 
trip from their village on the Tanana. The white man, traveling 











Fic. 14. Zuritella on the Tanana. 


alone, except for two large dogs, which he had burdened with packs, 
was on one of those wild goose chases after gold which are so common 
in Alaska. We hailed these visitors with joy, for since leaving tide- 
water three months before we had seen no human beings, and only 
once had we indication of their existence, by a smoke sighted miles 
away across the flats of the upper Kuskokwim. 

The Indians were hungry, as is usually the case with Alaskan natives, 
and had to be regaled. They rewarded our hospitality by information 
of a trail across the swampy lowland to their village on the Tanana. 
This was of material assistance to us, for by its aid we were enabled 
to cover the ground rapidly, and three days later emerged from the 
spruce-clothed flats on the banks of the Tanana, at the native settle- 
ment called Turitella. (See Fig. 14.) 

I reached the village some distance ahead of the party. Great was 
the astonishment of the natives at my sudden appearance from the 
forest. White men had visited them before, but always by water, in 
large parties and with abundant supplies. Who was the lone stranget 


























1903 AN EXPLORATION TO MOUNT MCKINLEY 467 





whose baggage consisted solely of his revolver, field glasses and ham- 
mer, and where did he come from? One boy knew some English, 
and, drawing a map in the sand by way of illustration, I explained 
my route, greatly to their bewilderment. One old man had made the 
trip to Cook Inlet years ago, but he had gone by the direct route from 
the head of the Cantwell, and they knew nothing of the roundabout 
route we had followed. 

The village consisted of a score of low structures built of spruce logs, 
each containing two or more families. The fire was built in the center, 
and a hole in the roof served in lieu of a chimney. At night the occu- 
pants lay on either side of the fire with their feet toward it, warmly 
covered with caribou skins. Their clothing consisted chiefly of articles 
procured from the trading post on the Yukon a hundred miles away, 
imparting an aspect that was ludicrous rather than picturesque. The 
old chief gravely stalked around peering out from under the visor of 
a policeman’s helmet, which was so large for him that it rested on his 
ears. 

When the horses arrived their delight and somewhat childish terror 
were laughable. Losing no time, we bargained with the Indians for 
a boat and began the crossing. After one horse had been towed over, 
the rest were driven in and swam across to join their mate. Thus, 
by nightfall we were camped on the north bank. 

It was now the first of September and we were still a hundred miles 
or more from our goal on the Yukon. The Indians implored us not 
to attempt to make the journey by land, declaring the country im- 
passable for horses. As my interpreter stated the case, ‘‘ Plenty water. 
Plenty stick (thick timber). No good! No good!” But we were not 
to be deterred from completing the exploration we had planned, though 
we could have shot the horses and easily reached the Yukon by boat. 
The next morning a delegation of our friends visited our camp to give 
us a final warning: ‘‘No good! No good! By and by come back. 
May-be-so.” 

Here we abandoned all except the most necessary part of our outfit, 
for the early frost was killing the grass and the stock was beginning 
to show the effects of insufficient nourishment. The light packs were 
quickly adjusted, and without cutting a trail, to the astonishment of 
the Indians. we let the horses crash their way through the under- 
brush. For two days we followed a ridge leading to the north along 
the eastern edge of a broad, timbered flat dotted with innumerable 
lakes and crossed by many sluggish water courses. This it was that 
the Indians had said was impassable. Finding that the route around 
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it threatened to protract our journey a hundred miles or more, we 
boldly headed straight across it. 

It was a route beset with difficulties: now we were chopping our way 
through a dense tangle of small growth; now building corduroy over 
swamps and streams; now rafting rivers too wide to bridge. All worked 
with energy born of the consciousness that our provisions were get- 
ting low and it was only a matter of days before our horses would begin 
to play out. In one week we succeeded in rafting five rivers and built 
bridges over six more. More than once our temporary bridge gave 
way and then we had the heart-rending toil of dragging the poor 
weak animals up on the bank. The traveling was not all of this 
character, for occasionally there would be a stretch of several miles 
where we would thread our way through open forests of white birches. 
The glistening white trunks and yellow autumnal foliage presented a 
gaiety of color which was in strong contrast to the sombre spruce 
forest we had been traversing for so many miles. The small lakes 
were covered with wild fowl congregating for their southward migration. 

We finally left the lowland and entered an upland region, where we 
kept for the most part above timber. The poor horses, even under 
the lightened loads, began to fail. Overtaking the pack train one day, 
I found Prindle and George laboring with Rabbit, who refused to take 
another step. Both were very fond of the little mare—always a pet 
with the party—and wanted to save her life. We worked with her 
a while, but it was no use—her heart was broken; and drawing my 
revolver, I sent a bullet through the brain of the poor beast who had 
served us so well. After this a horse was shot nearly every day. 

Leaving the party one morning, I took a long side trip, expecting 
to pick up their trail and follow it into camp that night; but they had 
misunderstood my directions, and at midnight I again sought shelter 
from the rain under a large spruce. I roasted a ptarmigan, which I 
had shot, and this together with a few hard-tack constituted my sup- 
per and breakfast. The next day I was forced to go back to the old 
camp to pick up the trail. A dead horse marked the spot; and a 
search through his pack revealing a bag of rice, I cooked a meal of 
this with the aid of an abandoned butter-can, and started on the 
trail. On the mountain side lay another dead horse with some bacon 
left in his pack, which I took for an emergency. Nightfall found me 
not yet in camp, and this time I dined and breakfasted on bacon and 
another ptarmigan which had fallen to my revolver. Late in the 
afternoon I reached camp, after an absence of two nights and nearly 
three days, to find Reaburn very anxious and scouts out in various 
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directions. This camp was on a trail which led from the then newly- 
discovered gold diggings know as Glenn Creek to Rampart on the 
Yukon. 

The next morning we packed for the last time, abandoning most 
of the outfit and feeding the last of our flour to the horses to strengthen 
them for the final march. I took a route across the hills and at night- 
fall joined the party camped in the town of Rampart. Many were the 
questions asked us, but few of the questioners, I think, really believed 
that we had made the journey from Cook Inlet. 

Thus ended the longest cross-country exploration ever attempted 
in Alaska. Our plans had been carried out from start to finish: we 
had traversed 800 miles of the roughest part of Alaska in 105 days. 
While cooking our breakfast next morning, a river steamer whistled, 
the last to make the journey down the Yukon before it was locked 
in the winter ice. Leaving our breakfast cooking on the fire, we 
hastily gathered up our more precious belongings, chiefly notes and 
specimens, and scrambled on board; the boat swung out in midstream, 
and with a farewell salute to the crowd of Indians and prospectors on 
the bank we rapidly steamed away, once more headed for civilization 
and home. , 


THE PRACTICE SCHOOL COURSE IN GEOG. 
RAPHY IN THE NORMAL SCHOOL, 
CHARLESTON, ILLINOIS 


BY GEORGE D. HUBBARD 
(Continued from the Journal of Geography, Vol. IT, October, page 393.) 


NortH AMERICA. 
General. 


1. Position, shape, and size. 

Latitude, longitude, not closer than degrees. 
Direction from other continents and oceans. 
Distance from other continents. 

General shape, approximate area with islands. 
Position with reference to heat belts and wind belts. 
Position with reference to the sunshine zones. 
Compare with the other continents on these points. 
Position with reference to ocean currents. 

Gulf stream drift; Kuroshiwo; Labrador current. 

3 
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Ref.:—Frye—Gram. Sch. Geog., p. 17. R. & H.—Nat. Adv., pp. 44- 
45. Tarr & McM.—N. A., pp. 21-23, 63-71. Johnston—Geog., 
p. 409. Carpenter—Geog. Reader, pp. 9-12. Lyde—N. A., pp. 
1-5. 

2. Coasts. 

Bays, gulfs, peninsulas, capes, islands, and archipelagoes. 

Influence on climate, commerce, defense. 

Compare eastern and western coasts, as to harbors, state of 
harbors in winter, and nearness to foreign markets. 

Compare regularity of coast with that of other continents. 

Continental shelf. Where wide? Where narrow? 

Islands upon shelf. 
Value as fishing grounds. 
Effects of uplift of land on size of continent and shelf. 
Effects of depression of land upon size of continent and shelf. 
Effects upon harbors. 

Map these features discussed on outline map. 

Ref.:—Tarr and McM.-—N. A., pp. 19-21. Dodge—Reader in Phys. 
Geog., pp. 10-13. 

3. Physical features. (Longmans 9.) 

Eastern and western highlands. Compare as to height, area, 
and nature. Volcanoes, active and extinct, of western 
highlands. 

Central lowland, extent, northern and southern divisions, with 
height of land between them. 

Coastal lowlands—where? Extent? 

Map on outline map in colors. 

Ref.:—Frye—Gram. Sch. Geog., pp. 17, 18. R. & H.—Nat. Adv., p. 
45. Tarr and McM.—N. A., pp. 5-12. Johnston—Geog., pp. 
409, 410. Carpenter—Geog. Reader, pp. 9-13. Mill—lInter. 
Geog., pp. 670-673. Lyde—N. A., pp. 9-13. Russell—Mts. of 
N. A. Barthol.—Com. Atlas, map 24. 

4. Drainage. (Longmans 3 and 9.) 

Great systems determined by primary highlands and lowlands. 

Atlantic compared with Pacific drainage in extent. 

Atlantic drainage direct. 

Through Hudson Bay. 
Through St. Lawrence and Great Lakes. 
Through Gulf of Mexico. 

Arctic drainage area. 

Pacific drainage area. 
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Interior drainage area. 
Outline these areas on map. 

Ref.:—R. «& H.—Nat. Adv., p. 46. Johnston—Geog., p. 11. Lyde— 
N. A., pp. 13-20. Russell—Rivers of N. A. Russell—Lakes of 
N. A. 

5. Climate. 

(a) Winds. Part and proportion of continent under each belt 
of general circulation which is represented. 
(b) Temperature. 
Distribution of temperatures in summer and winter as 
shown by isotherms. 
Difference between summer and winter. 
Effects of ocean currents on temperature. 
Compare eastern and western sides of continent. 
Annual range and mean annual temperature in 
Extreme north, Ft. Conger. 
Central part, Charleston, II. 
Western part, Puget Sound. 
Southern part, Cent. Amer. (Nicaragua). 
Eastern part, Newfoundland. 
(c) Rainfall, distribution of as determined 
By highlands, 
By proximity to oceans, 
By prevailing winds. 
Find examples of places under the influence of each of these three 
controls. 

Ref.:—Tarr and McM.—N. A., pp. 47-52, 76-81. Johnston—Geog., 
pp. 11, 12. Mill—Inter. Geog., pp. 673-676. Lyde—N. A., pp. 
20-25. 

6. Glaciation. 

What is a glacier? Size, movement, work of. 

Kinds of work. 

Corrasion or grinding up of rock. 
Transportation. 
Deposition. 

A region over which a glacier has moved is said to be glaciated. 
(Map of N. Amer., Mill Inter. Geog., p. 669. Dryer— 
Less. Phys. Geog., p. 125. Hinman—Eclectic Geog.. 

p. 238.) 

Work of glaciated region north of |JGreat Lakes, and in Mass. 

mainly corrasion and transportation. 








: 
| 
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Work in glaciated region south of same line mainly deposition. 
Note characteristics in each region. 

Northern; little soil, many bare rocks, ledges, lakes, water- 
falls. 

Southern; abundant rich soil, relatively smooth country, 
few bare ledges, lakes and waterfalls; in many places 
boulders. Study local topography. 

Advantages and disadvantages to Canada and to United 
States due to glaciation. 

Map on outline map region formerly glaciated and position of 
present glaciers. 

Ref.:—Tarr and McM.—N. A., pp. 12-19. Mill—Inter. Geog., pp. 
669, 670. Russell—Glaciers of N. A. Wright—Ice Age in N. A. 
King—Geog. Reader, Bk. V, pp. 84-91. Scott—Int. to Geol., p. 
104 f. 

Waves and tides. 
(a) Waves. 
Origin—pushed up and driven by wind. 

Form, size—length, width, height; appearance. 
Parts—crest, trough; interval between them. 
Movement—velocity, strength. 

Work—on shore, damage to vessels. 

Ref.:—Tarr and McM:—N. A., p. 59. Mill—Realm of Nature. 

(b) Tides. 

What? Compare with wave. A great wave. 

Period of ebb and flow. Variations in height of tide 
in ocean, in bays and estuaries. 

Examples. Show pictures of high and low tide. 
Causes—pull of moon and sun on a liquid substance. 
Discuss effects of moon alone. 

Two waves daily on opposite sides of earth. 

Difference between; velocity, size. 

Add effects of sun when both pull together. 

When pulling at right angles. 

Spring and neap tide. 

Effects of tides; on shoreline, in harbors, in passages or 
straits, on shipping. 

Tidal currents; effects on sands and vessels. 

Tidal bore. Examples. 

Ref.:—Tarr and McM.—N. A., pp. 60-63. 








Darwin—Tides. 
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Regional. 
1. Canada by Physiographic Regions. 
Recall the large physical regions—parts of continental regions. 
(a) Eastern highlands, height of land to Manitoba, and region 
of lakes northwestward to Alaska. 
(1) Character of country—soil, and bare rock. 
Many lakes; indefinite divides. 
Learn five largest; Great Bear, Great Slave, Athabas- 
ka, Reindeer, and Winnipeg. 
This series completes the chain of lakes begun in 
the St. Lawrence system. Name whole chain. 
(2) From physical, temperature, and rainfall maps predict 
what vegetation will be found in this region. (Long- 
mans 4 and 10; Barthol 4.) 
Verify conclusions from Longmans 7. 
What determines northern limit of forests? 
If land was high so far north would forests extend as 
far north? Why? 
(3) Products—Lumber, furs, feathers, wild fowl, copper and 
iron. 
Where is each found? 
(4) Cities—Ottawa, Quebec, Montreal. 
Locate; account for each; for what is each noted? 
(5) Transportation routes. 
Great waterways. 
St. Lawrence and tributaries. j 
Saskatchewan-Nelson and lakes. 4 
Churchill and lakes. 
Peace-Mackenzie and lakes. 
Relative value of each. Season used. 
Canadian Pacific and Grand Trunk Railways. 
Cities on them. Eastern terminals. 
Why? 
Can. Pacific—Montreal. 
Grand Trunk—Portland, Me. 
Ref.:—Adams—El. Com. Geog., p. 156. R. & H.—Nat. Adv., p. 93. 
Tarr and McM.—N. A., pp. 353, 366-368. Adams—El. Com. 
Geog., pp. 160,161. Carpenter—Geog. Reader, N. A., pp. 310-314. 
321-327. Johnston—Geog., pp. 418, 419. King—Geog. Reader, 
Bk. II, pp. 198-206. 
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(b) Maritime Provinces, Newfoundland and the Grand Banks. 
Locate region; name chief islands and peninsula. 
Character of country. Why? Glaciated. 

Climate. Why? 

Coasts and continental shelf. Nature and extent. 

Occupations of people—agriculture, lumbering, fishing, 
hunting and trapping. 

Products of region. Exports to U. 8. and Southern 
Kurope. 

Cities—Halifax, Yarmouth, St. Johns. 

Trinity Bay—landing place of Atlantic cables. Why? 


Ref.:—Adams—El. Com. Geog., p. 156. Frye—Gram. Sch. Geog., 





pp. 130, 132. R. & H—Nat. Adv., p. 95. Tarr and McM.— 
N. A., pp. 356-361, 364, 366-368, 371. Adams—El. Com. Geog., 
pp. 158, 159, 160, 161, 162. Longmans—Geog., pp. 87-90, 92. 
Carpenter—Geog. Reader, N. A., pp. 314-316. Johnston—Geog., 
pp. 419-421, 423, 424. King—Geog. Reader, Bk. II, pp. 177-188, 
207-217. 
(c) Ontario lowlands. 
Where? North of lakes Erie and Ontario. 
Character of country. Soils. Why? 
Climate. Why? 
Occupations. 
Products. 
Why are such products possible? 
Compare with latitude of Chicago and New York state. 
Cities—Toronto, Kingston. 
Transportation routes. 
Lakes and St. Lawrence. 
Canadian Pacific railroad; connections. 





Ref.:—Adams—E]l. Com. Geog., p. 156. Frye—Gram. Sch. Geog., 


p. 130. Tarr and McM.—N. A., pp. 354, 364, 368-370. Adams— 
El. Com. Geog., pp. 161, 162. Longmans—Geog., p. 90. Johnston 
—Geog., pp. 418, 419. 
(d) Northwest territories and Manitoba. 
Character of country. 
Eastern part—lake floor of glacial lake Agassiz. 
Western part—steppes and plateaus. 
Climate. 
Probable occupations and products. Why? 
Verify and correct. 




















PRACTICE SCHOOL COURSE IN GEOGRAPHY 





Cities—Winnipeg, Regina. 
For what is each noted? Why? 
Relation to the forest belt of the north. 
Transportation outlets. 
Canadian Pacific. 
Waterways. 
Railroad connections with United States. 
Ref.:—Adams—El. Com. Geog., p. 156. Frye—Gram. Sch. Geog., 
p. 130. Tarr and McM.—N. A., pp. 362-364. /.isms—El. Com. 
Geog., p. 158. Longmans—Geog., p. 90. UU. rrenter—Geog. 
Reader, N. A., pp. 318, 319. Johnston—Geog., pp. 421, 422. 
King—Geog. Reader, Bk. II, pp. 192-198. 
(e) Mountains and valleys. 
Character of country and coasts. Why? 
Climate. Why? 
Probable occupations and products. 
Mining and lumbering, fishing. 
Cities—Vancouver, Victoria, Esquimalt. 
For what is each noted? 
Transportation routes or outlets. 
Fraser River and Canadian Pacific R. R. 
Terminal of railroad. 
Importance of town and railroad. 
Ref.:—Adams—E]. Com. Geog., p. 156. Frye—Gram. Sch. Geog., 
pp. 129, 182. R. & H.—Nat. Adv., p. 93. Tarr and McM.— 
N. A., pp. 354, 355, 365, 371. Adams—El. Com. Geog., p. 161. 
Russell—Glaciers of N. A. Longmans—Geog., pp. 90-92. Car- 
penter—Geog. Reader, N. A., pp. 306-310, 316-318. Johnston— 
Geog., pp. 422, 423. King—Geog. Reader, Bk. II, pp. 235-252. 
(f) The Tundra region. 
What? Where? 
Character of region; land and water distribution. 
Surface, character of. 
Climate, ice, icebergs, etc. 
Vegetation of region. 
Transportation means and methods—sledges and boats. 
Ref.:—Adams—El. Com. Geog., p. 156. Frye—Gram. Sch. Geog., p. 
129. R. & H.—Nat. Adv., p. 93. Greely—Three Years of Arctic 
Service. 
(g) Review by learning political divisions and grouping them. 
(See Stanford’s Compend. Geog.) 
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For what is each important in its relation to the rest 
of the world? is 

Which ones have railroad outlets and which have to 
depend upon rivers and pack trains? 

Chief cities learned in each division. 

Government of the country. 

Ref.:—R. & H.—Nat. Adv., p. 94. Tarr and MeM.—N. A., pp. 351, 
352. Carpenter—Geog. Reader, N. A., pp. 20, 21. 

Ref. on Canada General:—Longmans—Atlas, maps 9, 10. Barthol.— 
Com. Atlas, maps 3, 7-10, 12. Stanford—Comp. of Geog. Daw- 
son—Canadian Ice Age. Statesman’s Year Book. Mill—Inter. 
Geog. 

2. United States by Physiographic Regions. 

(A) Introductory. 
Review position of United States with reference to climatic belts 
and zones. Note position in continent and boundaries. 
On outline maps of the United States sketch: 
(1) January isotherms. Tarrand MeM. Vol. II, p. 72. 
(2) July isotherms. Tarr and MeM. Vol. II, p. 73. 
(3) Mean annual isotherms. 
(4) Mean annual rainfall. Frye Gram. Sch. Geog., p. 75. 
(5) Plant zone or regions. Tarr and MeM. Vol. II, p. 76. 
Note places where relief controls temperature. 
Same for rainfall. 
Note places where relief, temperature, and rainfall control distri- 
bution of plants. 
Introduce idea of these physical controls on distribution and occu- 
pations of man. 
Review large physiographic regions of United States as seen in 
study of N. America. 
(B) Eastern highlands. (For teacher, see Mill Inter. Geog., p. 719.) 
(a) Highlands of New England. Frye, p. 70. Tarr and MeM., 
Vol. II, p. 122. 
Extent and location. 
Character of surface, uplands and lowlands, soils, account 
for. Mountains. 
Rivers; name chief, and locate. 
Uses—power. Why? 
Lakes; number, origin. 
Uses—reservoirs, park sites, summer resorts; .effects om 
climate. 
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Climate. 
Temperature? Why? Labrador current and Gulf stream 
drift. 
Rainfall and snowfall. 
Productions. = 


Forests; extent, kinds. 

Uses—lumber, paper, syrup and sugar. 

How logs go to mill. Why? Seasont 
Sawmills, paper and pulp mills. 
Locate and account for location of Bangor, Lewiston 

Augusta, Auburn, Bath, Portland, Burlington, Hol- 

yoke. In what state is each? “S* 

Agriculture, on slopes and lowlands. 
Grazing and dairying, truck farming, orcharding.t 
Why is each followed? 
Mineral Products. 
Granite. Where? Amount? 
Quarries and stone cutting works. 
Cities. Locate each. In what state? 
What geographic advantage has each? 
Quincey, Concord, Barre, Gloucester. 
Marble. Quarries and polishing works. 
Rutland. 
Slate. Many places in moderate amount. 
lishing. Where? Significance of some place names. 

Kinds of fish? Difficulties in catching. 

Cities—Gloucester, Portland, Provincetown, Boston. 

Name of city and state should always be associated, and 
location accounted for so far as determined by di- 
rect geographic controls. 

Manufactures. 

Why in New England to such an extent? 

Power; markets; raw materials, sources of. 

Kinds: 

Cotton, wool; extent of business for each. 
Goods made. Markets. 

Cities—Fall River, Lowell, Lawrence, Lewiston, 
Biddeford, Providence, Pawtucket, Woonsocket, 
Manchester, Nashua, Dover, Pittsfield, New 
Bedford, Taunton. ba 

Located as above. 


+ 
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Leather. 
Goods made of leather. 
Cities—Lynn, Brockton, Haverhill. 
Sources of materials, markets. 
Metal goods. 
What classes of goods? Why? 
Why not armor plate, railroad iron, etc.? 
Cities—Springfield, Waltham, Worcester, Provi- 
dence, New Haven, Bridgeport, Waterbury, 
Meriden. 
Located as above. 
Other cities— 
Hartford—Insurance. 
Cambridge—Harvard University. 
New Haven—Yale University. 
Charlestown—Navy Yards. 
Seaports and Commercial centers. 
Boston. Study as a type. 
Why from geographic standpoint is it so great? 
Mention, locate and compare with Boston or with each 
other, the following: Portsmouth, Burlington, Port- - 
land, Providence. 
Summer Resorts— 
Berkshire Hills, Lake Champlain, Mt. Washington, Bar 
Harbor. 
Many secluded valleys, lakes, or mountains. 
Beach cities. 
Map these cities, rivers, and other places mentioned. 
Ref.:—Dodge—Reader in Phys. Geog., pp. 10-13. Frye—Gram. Sch. 
Geog., pp. 88-92. R. & H.—Nat. Adv., pp. 49, 50, 62-65. Long- 
mans—Geog., pp. 96, 108, 144-146. Tarr and McM.—N. A., pp. 
124-156. Adams—El. Com. Geog., pp. 86, 87, 89, 90, 125, 127. 
Carpenter—Geog. Reader, N. A., pp. 76-99. Our Country East, 
pp. 225-228. Rocheleau—Great Amer. Industries, Vol. I, pp. 
68-76. King—Geog. Reader, Bk. III, pp. 24-84, 95-142. Lyde— 
N. A., pp. 62, 63, 64. King— Geog. Reader, Bk. II, pp. 80-85. 
(6) Adirondacks. 
Location, character of surface, lakes, rivers, falls, forests, 
animals. 
Compare in these respects with New England. 
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(c) 








Uses—pleasure resorts. Why so well patronized? | 
Hunting and fishing preserves. | 
Lumbering. Watertown. 

Note and explain absence of towns and railroads in this 

region. 


Ref.:—Frye—Gram. Sch. Geog., p. 92. Tarr and McM.—Home Geog., 
pp. 39, 151. Tarr and McM.—N. A., pp. 162, 163. 


Appalachians. 
Extent—Piedmont, Blue Ridge, Great Valley, Allegheny 
ridges, except New England. (See Frye, Gram. Sch. 
Geog., p. 70.) 
States included or partly included in this area. 
Surface, character of. 
(1) Hilly belt in eastern portion. 
(2) Ridge and valley belt in western. 
Study surface of region as influencing climate, distribu- 
tion of vegetation; as determining drainage lines; 
as affecting distribution of people, occupations, and 
products of the soil, crops, and animals, accounting 
for each as far as possible. 
Drainage. 
Rivers—relation to ridges and valleys. 
Water gaps, wind gaps. 
Influence on development of region. 
Influence on commerce by water. 
Influence on commerce by rail. 
Influence on development of states farther west. 
Mineral wealth. 
What? Where? 
Anthracite,’ iron, limestone, other building stone. 
Influence upon development of these parts of country. 
Cities studied primarily in connection with certain in- 
dustries; locate and as far as possible account for 
location on geographic basis. Gather all together 
concerning each city. 
Coal and iron cities; locate by states. 
Scranton, Bethlehem, Reading, Birmingham, Wilkes- 
barre, Harrisburg, Philadelphia, Chattanooga. 
Lumber markets— 
Williamsport, Pa. 
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Scenic centers— 
Saratoga Springs. 
Chattanooga. 

Commercial centers— 

New York City. 
Harbor; Appalachian barrier to interior. 
Hudson River, Erie Canal, climate, industries, 

population, size, docks, wharves, railroads. 
Locate on outline map all places studied. 

Ref.:—Frye—Gram. Sch. Geog., pp. 66, 67, 92, 93, 96-100, 102. R. & H. 
—Nat. Adv., pp. 68, 69, 71, 72, 50, 51. Tarr and McM.—N. A., 
pp. 157-160, 178-196, 200-203, 218-220. Carpenter—Geog. Reader, 
N. A., pp. 57-75. 

(d) Allegheny Plateau. 
Location, extent, boundaries by regions. 
States or parts of states included. 
Surface, characteristics, soils. 
Part glaciated, part not glaciated. 
(1) Northern or glaciated portion. Where? 
Agricultural products. What? Why? 
Grapes and other fruits; Finger lakes and 
Mohawk valley. 

Garden products near cities. 

Dairy products, near cities. 

Mineral products. What? Where? 

Salt—Syracuse. 

Coal, bituminous, and iron—Pittsburg and 

Allegheny, Erie, Buffalo. 

Coke, charcoal—Connellsville. 

Oil and gas—Olean, Oil City, Bradford. 
Fishing—Hudson river and lakes. 
Manufacturing and other cities—Albany, Troy, 

Rochester, Brooklyn, Schenectady, and 
others as time permits. 

Ref.:—Frye— Gram. Sch. Geog., pp. 67, 92, 93, 94, 96-98. R. & H.— 
Nat. Adv., pp. 69, 70, 72, 50,51. Tarr and McM.—N. A., pp. 159- 
161, 164, 165, 167-178. Carpenter—Geog. Reader N. A., pp. 190-225. 





(2) Southern unglaciated portion. 
Agriculture. 
Tobacco—reeall cities, etc., learned in earlier 
work. 
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Other crops. 
Lumber, hardwoods. 
Extent of forests. 
Markets— 
Nashville, Memphis, Knoxville. 
Grazing and stockraising. 
Horses. Bluegrass region. 
Cattle and sheep on grassed hills. 
Hogs in forests. 
Markets— 
Louisville, Cincinnati. 
I.ocate on outline map all places studied. 

Ref.:—Frye—Gram. Sch. Geog., pp. 67, 102, 111. R. & H.—Nat. 
Adv., pp. 74, 81, 82, 50, 51. Tarr and McM.—N. A., pp. 220, 
222, 227, 228, 242, 243. King—Geog. Reader, Bk, IV, p. 48. 

(To be continued.) 


THE SHAPE OF THE EARTH 


BY FOREST R. MOULTON, 
Of the University of Chicago, Chicago, Ill. 


INTRODUCTION. 


out that oftentimes the facts discovered in one science are of 

great value in another. This relationship of the sciences will 
be still further illustrated in this paper, which will be devoted for the 
most part to a consideration of the earth’s figure. This question is 
evidently of fundamental importance in the very practical and useful 
sciences of Geography and Geology; its complete answer is obtained 
only by employing the principles and methods of Astronomy. 

A scientific description is usually distinguished from ordinary de- 
scription by a greater preciseness in the statements which are made, 
but it must not be supposed that any statement completely represents 
a fact. The situation is something as follows: The scientist has ob- 
served a certain number of phenomena, or has experienced a certain 
number of perceptions, as a psychologist would say. From these 
he builds a picture, or conception, of the things in question, and then 
describes this in a statement. The language he must employ is not 


|* the preliminary remarks in the paper on Time* it was pointed 


* See THE JOURNAL OF GEOGRAPHY, page 351, for September, 1903. 
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entirely adequate, having acquired its usage in different and less 
exact fields. His picture will in general coincide with the actual in 
no more essential respects than have been covered by his observations, 
and hence may be quite erroneous, while his description may convey 
quite faulty impressions to others. The latter source of error and con- 
fusion is avoided to a considerable extent by the development and 
use of technical terms. 

The errors which exist in the picture cannot be entirely avoided, 
so long as observations are not perfectly exact and inclusive of all 
the relations involved. Since these are ideals which never are real- 
ized it follows that the picture will always be incomplete, if not to 
some extent erroneous. It is for this reason that so many scientific 
theories, or pictures, have been abandoned for others representing 
more satisfactorily the phenomena involved. Ought not these long 
successions of scientific theories which have perished lead us to dis- 
trust, or perhaps abandon, science? The answer is an emphatic 
No! Our minds are such that without theories knowledge is chaos. 
Every hypothesis serves its purpose in its day in conserving and crys- 
tallizing knowledge and in stimulating investigation. Besides this, 
it is clear from the remarks above that the essence of a theory is the 
relations it depicts; when a theory is changed, generally the relations 
are retained while only the background on which they are represented 
is different. It is very easy to give numerous examples of this. 

The object of these introductory remarks is twofold. In the first 
place, when a statement is made it is almost invariably intended to 
be only approximate and subject to later corrections. If this is un- 
derstood, the difficulty of endlessly qualifying every statement is 
avoided and no confusion results. Thus, the earth is round, more 
exactly an oblate spheroid, possibly more exactly an ellipsoid with 
three unequal axes, and still further modified by continental eleva- 
tions, mountain ranges, valleys, and countless minor irregularities. 
It is permissible to prove that it is nearly round without taking into 
account the variations from this figure including every little inequality 
which a topographic survey would reveal. Inthe second place it is 
proposed to discuss in later papers certain theories, which are still 
more or less imperfect and subject to objections, such as Tidal Evo- 
lution and the Nebular Hypothesis, and it is desirable that the reader 
shall have something of the point of view of the writer in order that 
he may appreciate most precisely the ideas which it is intended to 
convey. 
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THEORIES OF ANTIQUITY. 

Every one knows that until after the discovery of America it was 
very generally supposed that the earth’s surface was a rough plane; 
it is not quite so well-known that many ancient Greek philosophers 
asserted their belief in its sphericity, and supported their opinions 
by many of the arguments which are now given as proofs of it. The 
most ancient philosopher who is known certainly to have believed 
in the globular form of the earth and that it rotates is Pythagoras 
(about 569-470 B. c.). Among the others who explained phenomena 
by the supposition that the earth is round, the best known are Eu- 
doxus (407-386 B. c.), Aristotle (384-322 B. c.), Aristarchus of Samos 
(310-250 B. c.), and Eratosthenes (275-194 B. c.). Aristarchus first 
gave a systematic development of the heliocentric theory of the solar 
system. Eratosthenes, who returned to the geocentric theory, is 
the father of mathematical Geography, and made the earliest known 
attempt to find the size of the earth by measuring the difference 
in latitude and the distance apart of Syene, in Upper Egypt, and 
Alexandria. Notwithstanding these many steps toward the truth, 
correct ideas perished because of the utter lack of the scientific spirit 
among the people at large, or was crushed out by the mysticism which 
permeated the thought of antiquity. But it should not be forgotten 
that it required extraordinary powers of abstraction and imagination 
to originate the conception of the sphericity and rotation of the earth; 
it is comparatively simple to us only because it has been taught us 
from infancy. So far as a comparison can be made it is safe to say 
that Aristarchus displayed greater powers of constructive imagination 
than did Homer. 


THE SIMPLEST PROOF OF SPHERICITY. 


What is it that actually compels us to believe that the earth is a 
sphere? There are many reasons given as proofs of it though few are 
actually conclusive. For example, it has been sailed around, but 
it might be the shape of a cucumber for all that; the shadow on the moon 
at the time of eclipse is circular, but the shadow has no perfectly 
definite edge, and its diameter is so much greater than that of the 
moon that it is only roughly indicative of the form of the body which 
casts it; the manner of disappearance of objects below the horizon, 
but this only shows the general convexity. The simplest, and at the 
same time, the most conclusive proof of its sphericity is that the plane 
of the horizon or the direction of the perpendicular to the surface, 


| 
| 
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changes by an angle which is directly proportional to the distance 
traveled along the surface, whatever may be the starting point and 
direction of motion. Thus as an observer goes northward along the 
surface of the earth he finds that the altitude of the pole is one degree 
greater for every sixty-nine miles he travels. Besides proving that 
the earth is round this method gives at the same time its size. 

As has been stated the method of finding the shape and size of the 
earth by measuring ares on its surface was first employed by Eratos- 
thenes, who found 250,000 stadia for the circumference. The length 
of the stadium which he used is not certainly known, but according 
to M. Paul Tannery, it is probable that his results were not in error by 
more than one per cent. The only other attempt in antiquity to 
measure the size of the earth was made by Posidonius (about 135-51 
B. c.), who found 180,000 stadia for the circumference. Noimprovements 
of these results were obtained until Willebrord Snell made a series of 
measurements in Holland in 1617, which gave the value of a degree 
as sixty-seven miles. Other measurements were made by Richard 
Norwood, in 1636, in England, and by Picard, in 1671, in France. 
The work of Picard enabled Newton, in 1682, to verify the theory 
that the moon is held in its orbit by the attraction of the earth. 
Since this time it has been definitely known that the diameter of the 
earth is a little less than 8,000 miles, a degree being about sixty-nine 
miles in length. 


THE OBLATENESS OF THE EARTH. 


It has been remarked that measurements of the length of ares will 
enable one to determine the shape of the earth as well as its size. It 
seems to have been assumed in all of the earlier work that the earth 
is a true sphere except for the slight surface irregularities. The fact 
that it is nearly an oblate spheroid was first pointed out by Newton 
in the Principia which was published in 1686. His conclusions, in- 
stead of being based upon observations, were deduced from dynamical 
principles which he first announced and which his transcendent genius 
enabled him to apply with such success. His method is so simple 
and direct that it is worthy of a place in the most elementary books. 

Let A BC (Fig. 1) be a meridian section of the earth which rotates 
around the axis A C. Imagine canals to be constructed from the 
pole A to the center O, and from B to O. Suppose they are filled with 
water and that the two columns balance each other. The gravitation 
toward the center of every unit volume in B O is diminished by the 
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centrifugal acceleration due to the rotation of the earth, while that 
in A O is unchanged. Consequently the column BO must be longer 
than the column A O in order that equilibrium may be obtained. 
The difference in the lengths depends upon the rate of rotation of the 
earth, and Newton concluded that it equals about 1-230 of B O. 
Whether the canals go to the center or not the result is the same, 
the extreme case being where the earth is simply covered with a 
fluid. Consequently the equatorial radius will be gre:ter than the 
polar, and Newton assumed that the figure is an oblate spheroid. 
Notwithstanding the simplicity of Newton’s method and the cer- 
tainty of his results qualitatively, they were not universally accepted. 
For example, the leading French astronomers, the Cassinis, until 
about 1745 held that the earth is a prolate spheroid. An oblate 
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spheroid is something the shape of an orange while a prolate is more 
like that that of an elongated melon. The reason that the question 
was not settled earlier was that the observations of the lengths of 
ares up to this time had all been made in nearly the same latitude. 
The other methods, such as circumnavigating the earth, which had 
been done more than two hundred years before this time, were en- 
tirely inadequate for the solution of the problem. 

If the spheroid is oblate, an arc of a degree near the pole is longer 
than one near the equator. This is easily seen to be true by drawing 
circles at the pole and equator coinciding with the elliptical section. 
(Fig. 2.) 

Thus, in the figure the ellipse EZ coincides with the circle S at the pole 
and with the circle C at the equator. A degree on E at P is nearly 
equal to one on S, while a degree on E at Q is nearly equal to one on 
C. Since the cirele S is larger than the circle C it follows that a de- 
gree near P islonger than one near Q. This was first observationally 
verified about 1745 by using the old measurement of Picard in France, 
together with the are of three degrees in Peru, then recently measured 
4 
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by Bouguer, La Condamine, and Godin, and another of one degree 
in Lapland measured by Maupertuis. From this time on the general 
correctness of Newton’s results has not been questioned. 

Thus, Newton, deriving general principles from Kepler’s laws of 
planetary motions, was able without going beyond the walls of his 
study to anticipate by sixty years results which could be established 
by observations only after traveling thousands of miles and the ex- 
penditure of several years of time. This is a striking illustration of 
how observations first lead to general principles which become in the 
hands of mathematicians the most valuable and effective instruments 
of discovery; the subsequent verification of these predictions more 
firmly establishes the correctness of the general principles. It is also 
an illustration of the fact that science is developed by two essential 
processes. One is the making of observations without which it would 
consist of the vagaries too common in antiquity; the other is the 
coérdination of facts into theories without which it would be only a 
chaos nearly barren of results and powerless to stimulate our interest 

(To be continued.) 


GEOGRAPHICAL NOTES 


Cuba.—The island of Cuba, the largest and most westerly of the 
Antilles Archipelago, is situated in the Torrid Zone, between North 
and South America, at the entrance of the Gulf of Mexico. The island 
is long, narrow, and curved. the convexity being to the north. The 
most northern portion lies between Havana and Cardenas and the most 
southern between Capes Maisi and Cruz. 

It is bounded north by the sea, which separates it from Florida and 
the Bahama Islands; east, by the Strait of Maisi, or of the “‘ Winds,” 
separating it from the island of Santo Domingo; south, by the Carib- 
bean Sea; and west and northwest, by the Strait of Yucatan and the 
Gulf of Mexico. It is situated at a distance of 170 kilometers (105.6 
miles) from Florida, 77 kilometers (47.8 miles) from Santo Domingo, 
140 kilometers (87 miles) from Jamaica, and 200 kilometers (124 miles) 
from Yucatan. 

The length of the island is 1,594 kilometers (990.4 miles) from Cape 
San Antonio to Cape Maisi. 

Its greatest width (191 kilometers, or 118.68 miles) is in a line drawn 
from Cape Lucrecia to Cape Cruz, in the Province of Santiago de Cuba, 
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and the narrowest portion (29 kilometers, or 16.02 miles) is from the 
Port of Mariel to Majanda Cove, in the Province of Pinar del Rio. 

The surface of the island is 118,832 square kilometers (45,896 square 
miles). 

The perimeter of the island, following the less tortuous line of its 
coasts, is 2,459 kilometers (1,528 miles), of which 1,183 kilometers 
(735 miles) correspond to the north coast and 1,276 kilometers (793 
miles) to the south coast. Some parts of the coast abound in small 
islands, keys, and shoals, which are dangerous to navigation. Neverthe- 
less, between these keys and shoals exist passages of long spaces of calm 
sea, which facilitate the coast-navigation trade. Along the coasts, 
mainly the south coast, exists a belt or zone of lowlands, forming 
marshes, which prevent communication with said coasts during the 
rainy season. 

Notwithstanding this, and the fact that a great portion of the coasts 
is surrounded by rocks and banks of sand, there are many safe ports. 

Cuba is generally mountainous, although vast tracts of level ground 
and fertile valleys exist, such as the Yumuri in Matanzas, San Luis 
in Trinidad, and in Guantanamo, where a number of important sugar 
plantations are situated. The highest mountains are found in the 
Provinces of Santiago de Cuba and Santa Clara, and next to these in 
elevation are those of the Province of Pinar del Rio, greatly decreasing 
in Matanzas and Havana Provinces. 

The rivers of Cuba, owing to the narrowness of the island and to the 
mountains rising in the center, are short, flowing to the north and to 
the south. Those flowing to the north are the shortest. The largest 
rivers of the island are found in the Provinces of Santa Clara and San- 
tiago de Cuba. The largest of all, the Cauto, is 180 miles long. 

The climate of the island is hot throughout the year, although tem- 
pered in summer by the breeze blowing constantly from the first quad- 
rant, from 10 or 11 a. m. till sunset, and also by the rainfall from May 
to November. The mean temperature in the hottest months is 28° 
to 29° C. (82.5° to 84° F.) and the coldest 17° C. (69.8° F.) in Havana. 
The highest temperature marked by the centigrade thermometer in the 
shade is commonly 30° to 31° (83° to 85° F.), although sometimes the 
mercury goes up as high as 34° C. (93° F.). 

The pluviometer has reached the height of 2.25 meters (88.58 inches). 

The hurricanes are not so frequent in this island as in the other West 
Indies, but when they occur they are violent and disastrous, as the remark- 
able ones of the years 1774, 1844, 1846 1865, 1870 1876. 1885, and 1894. 
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Jarthquakes occur, but not often, in the eastern portion of the 
island, especially in the district of Santiago de Cuba, some of them 
of great intensity and duration, as those of the years 1776, 1842, and 
and 1852, all causing great damage. 

The density or relative population of Cuba is nearly the same as that 
of the United States. If, therefore, as has been stated by high authori- 
ties, there is room for 1,000,000,000 inhabitants in the United States 
without overcrowding, it follows that in Cuba there is room for nearly 
13,000,000.—Consular Reports. 
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EDITORIAL 


METHODS OF TEACHING 


HERE is perhaps no word in modern education that has come 
es to have such an unfortunate reputation as the word “‘methods.”’ 
With the first passage from the old times, when it was supposed 
that any scholar could teach his own subject, to the modern, when it 
is recognized that teaching does not consist merely of dealing with 
knowledge, the word methods had a distinct and well-flavored mean- 
ing. It represented an endeavor on the part of the teacher to fit the 
subject to the abilities and powers of the learner and indicated that 
there was a philosophy of education that must be followed closely if 
the best endeavors were to be successful. With the increased desire 
on the part of the novices and the ill-trained teachers to be counted 
in the corps of advanced and advancing workers in education, there 
arose a great demand for the study of methods of teaching. As the 
candidates for the methods were not trained especially in their sub- 
jects or in education, methods came to mean devices for helping 
teachers over the rough places, and all philosophy was lost sight of 
in the ready-made methods, which were supposed to be a panacea 
for all ills. We are now living in a time when methods are eagerly 
sought as a makeshift for knowledge, and when many suppose that they 
can learn to teach a subject about which they know practically nothing. 
It would be as absurd to suppose that one was an architect because 
he was a clever draughtsman. 

In every subject that enters into the school curriculum there are 
methods of teaching that are of great value to all who have a basis of 
fact which enables them to understand the principles which underlie 
the teaching of that subject. 

Special methods in geography, for instance, should have an ‘important 
place in any normal or training school. No student should hope, 
however, to become a teacher of geography until he is well versed 
in general geography, in the general philosophical principles which 
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underlie all teaching, and in the special principles of teaching which 
pertain to the special subject of geography. These special principles 
should deal perspectively with the scope of school geography, from the 
standpoint of its relation to the child, whether preparing for higher 
schools or for life, with the relation of geography to other subjects, 
and with the best order of geographical topics as determined by the 
needs and abilities of the pupils at different ages. Then, and not 
till then, is it permissible to deal with special devices as to how to teach | 
latitude, commercial routes, etc.,—that is, with the problems which 
belong to a day or a week and not to the subject as a whole. This 
day by day method, which puts devices in the place of princip es, 
sends poor, helpless and hopeless teachers out into the world, to follow 
blindly and nervously along a set path, or according to the edicts of 
a text-book, and with no power to be individual in their work or to 
adapt themselves or the subject to any particular series of conditions. 
Our training schools send out too many narrow imitators and too few 
self-reliant teachers, who can make the best use of their own powers, 
using the books and the devices merely as helps and not as tactical 
manuals. 

Let us, therefore, aim toward requiring all pupil teachers to be well 
trained in their special subject, in the general philosophy of teaching, 
and finally in the broader principles underlying the special subjects; 
and let us get away from the apologies and explanations called for 
whenever the word methods is used, by having courses, not in geog- 
raphy methods, but in geography teaching, and let us further have 
the course one that can be approved, not merely by the student of 
education and children, but by the geographer as well. Though we 
must not forget that we are teaching children and not primarily geog- 
raphy, still it is well to remember that good geography and good 
geography teachers can best be judged in the long run by the expert 
in geography, and further that perhaps the best book ever written 
on geography teaching was written by a geographer who knew and 
loved children, who knew the general principles of education, but who 
put his special methods in his latest chapters as being helpful only in 
special occasions. 


Ke 




















1903 REVIEWS 493 





REVIEWS 


An Elementary Commercial Geography. By Cyrus C. Adams. Size, 744x5 inches. 

Pp. xii, 351. New York: D. Appleton & Co., 1903. 

This book is by the author of “A Text-Book of Commercial Geography,’’ 
which received favorable mention in the JouRNAL of April, 1902. It is a simpler 
and somewhat smaller book than its predecessor, and is intended for the grammar 
grades. The two books are similar so far as the principles governing the selections 
of facts, the arrangement, style, illustration and book work are concerned. The 
Elementary Commercial Geography is, however, an entirely new book, apparently 
written throughout independently of the older book, introducing new facts and 
new illustrations and effecting the simplification and shortening of the discus- 
sions by a thorough reworking of material, rather than by a mere process of 
selection or abbreviation. 

This book belongs to the descriptive type of work on commercial geography, 
in which the discussion of the commodities of trade is united with the review of 
the geography of industry. In it a logical classification of the commercial prod- 
ucts is not the dominant principle of arrangement, as in the first part of Macfarlane’s 
Commercial and Industrial Geography, nor is a review of industry, country by 
country, as exclusively the back-bone of the arrangement as in Zehden’s Com- 
mercial Geography. These two-principles of arrangement are intimately blended 
in Mr. Adam’s work, by treating the production or manufacture of each com- 
modity in connection with that country in which it is specially prominent. 

The text will be found particularly useful in teaching classes the chief kinds 
of staple merchandise, the regions where they are prominently produced, the in- 
ternational geography of surplus and deficit producing regions, and the world 
movement of commodities and the trade routes resulting from commerce. 

The enterprising teacher may desire to go further than the book in discriminat- 
ing between the various qualities of a given class of merchandise. A good begin- 
ning for such a discussion will be found in the case of cotton (p. 84) and wool (p. 88), 
but should be supplied for iron, steel, petroleum and many other commodities 
before a discriminating discussion of the commerce in them is_ possible. 

The physical and social conditions governing production are discussed in the 
introductory chapters, and if a particular point has not been made of emphasiz- 
ing them in the subsequent parts of the book, as much is introduced, probably 
as is justifiable, (see with 1eference to production of raw silk or preparing flax in 
the U. S., pp. 92-93) and at all events the class of scholars which studies the in- 
troductory chapters should be on the alert to supply such matter for itself from 
collateral reading or obtain it through inquiry during recitations. 

The processes of various industries are of necessity lightly touched upon from 
lack of space. The pictures help materially at this point. The study of indus- 
trial processes, as they take place on a farm or in a mine or manufactory, is the easiest 
part of commercial geography to carry on by means of neighborhood study and 
offers the best chance to the teacher to enliven the subject, introduce variety, 
and train the student’s power of independent observation. 

As to the relations subsisting between various industries by virtue of which 
one conditions the success of another, by affording it raw materials, or taking its 
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finished product, or by being its substitute, or competing with it for labor, or in 
this way supplementing it, or resembling it in a demand for machinery or power, 
or artistic skill, or scientific knowledge, or by virtue of any other relation, the 
book may perhaps be considered lacking. There are, of course, very définite limits 
set for an elementary book, both by reason of the audience to which it is addressed 
and through the lack of space; nevertheless, for the sake of the growth of com- 
mercial geography as a disciplinary study, each new book should strive to make 
an advance in the enunciation of the general laws of productive industry and in 
the analysis of the different types of causal relationship existing between the var- 
ious industries Perhaps the most important task of the teacher, who uses a 
book as thoroughly good as this of Mr. Adams’, is to formulate and make clear 
to his students the principles which divide industries into antagonistic or coéper- 
ative groups and which control their relationships to one another. Long after 
specific information regarding the size of production or even its geography is out 
of date will the facts gathered, regarding the physical and social conditions of suc- 
cessful production and the relations of industries to one another, prove valuable. 
E. D. J. 


Geographen-Kalender. By Dr. Hermann Haack. In collaboration with Dr. 
Wilhelm Blankenburg, Professor Paul Langhans, Professor Paul Lehmann, 
and Hugo Wichmann. First year, 1903-1904. Size,4x6. Pp. xv. and 320 
and 124 and 64 and 15 maps_ Price, 3 marks. Gotha: Justus Perthes, 1903. 


Here, for the first time, we have a calendar devoted wholly to geography 
and geographers and, as is fitting, it is of German origin. In a neat little volume, 
just right for the hand, the five authors have packed a wealth of information of 
the closest interest to every geographer. The work is divided into ten parts, 
Part I, by Professor Paul Lehmann, is the calendar proper, with the usual data 
of rising and setting of sun and moon; a list of cities with latitude, longitude and 
Greenwich time; Bessel’s dimensions of the earth; values of latitude and longi- 
tude degrees; length of day, tables of measures of different countries; conver- 
sion tables ‘for thermometers. Part II, by Professor Paul Langhans, contains 
brief summaries of the leading geographic events of the year 1902. Some of 
the topics treated are: the new treaty between France and Siam; the downfall 
of the Boers of South Africa; the journey of Prince Henry of Prussia in America; 
volcanic activity in middle America; middle American canal schemes; the Euro- 
pean blockade of Venezuela; the situation in the Acre region; the first trans-Pacific 
cable. Accompanying each one of these sketches is a beautifully executed copper- 
engraved map, in the style which has made the house of Perthes famous. Part 
III, by Hugo Wichmann, tells of the exploring expeditions of the year 1902; a very 
fine resumé of arctic research; of the explorations in Asia, Africa, Australia and 
America. Part IV, by Dr. Wilhelm Blankenburg, reviews the geographic liter- 
ature of the year 1902 in the various phases; general, world travel, geology, hy. 
drography, oceanography, meteorology, plant and animal geography, anthro- 
pology, economic geography, history of geography; then general geography in 
detail, of Europe, of Asia, Africa, Australia, Polynesia, America and the Polar 
regions. This resumé covers seventy-five pages, and puts one in touch with the 
best literature in all languages, in any field,—books, brief articles, and maps. 
Part V, by the editor, Dr. Hermann Haack, is a resumé of school geography, show- 
ing the place and rank of geographic instruction in school curricula; methods of 
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instruction; equipment, including apparatus, maps and texts; and contributions 
from auxiliary sciences. Part VI, by the editor, is the necrology for 1902, with 
brief biographic sketches of the eminent dead. Part VII, also by the editor, has 
collected statistics of all the lands of the earth, arranged alphabetically, and cov- 
ering eighty pages. Part VIII, by the editor, and Mr. Wichmann, is an address- 
book, an alphabetical list of all the geographers and eminent travelers in the world, 
with full name, academic rank, and date and place of birth. Of about 4,500 names 
here listed, America has 379. Part IX is given over to advertisements of books, 
maps, apparatus and material equipment. 

The book as a whole is well made, and will prove an invaluable adjunct to 
the work table of every active geographer. iP &. 


RECENT PUBLICATIONS 


Field and Laboratory Exercises in Physical Geography. By James F. Chamber- 
lain. Pp. 127. New York: American Book Company, 1903. 


A laboratory note book with suggestions for exercises in physical geography. 
Contains many outline maps of the world and United States, and spaces for weather 
records. Convenient and practical. To be reviewed later. 


Portage Paths; The Keys of the Continent, being Volume VII of Historic Highways 
of America. By Archer Butler Hulbert. Pp. 194. Cleveland: Arthur H 
Clark Co., 1903. 

The portage paths of the Eastern United States have been and are of great 
significance and interest. In the volume noted the author deals first with evolu- 
tion of the portage of Eastern America and then considers, in turn, in detail the 
paths of New England and Canada, New York and the portages to the Mississippi 
Basin. The volume is interesting and forms an important link in the author’s 
series of Historic Highways. 

The Geography of Commerce. By Spencer Trotter. Pp. 24 and 410. New York: 
The Macmillan Company, 1903. 

The latest addition to the rapidly increasing list of text-books on commercial 
geography. Well written, well supplied with maps, diagrams and references. To 
be reviewed later. 

Special Method in History. By Charles A. McMurry. Pp. 291. New York: The 
Macmillan Company, 1903. 

Although primarily devoted to the outlining of a course in history for ele- 
mentary schools, the volume contains one chapter that suggests many details as 
to the ways that the geography and history of the United States are related.§ 
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NEWS NOTES 


Mt. Sorata.—Miss Annie M. Peck, the well-known mountain climber, 
has recently failed in the attempt to ascend Mt. Sorata, the second 
highest mountain of South America. She was accompanied by Presi- 
dent W. G. Tight, of the University of New Mexico, and by two Swiss 
guides. The expedition was under the auspices of the ‘‘Outlook”’ of 
New York City. Mt. Aconcagua, one of the loftiest peaks in the West- 
ern hemisphere, was ascended for the first time only a few years ago. 

Mt. McKinley.—Word has just been received that Dr. F. A. Cook 
and his party, who set out in the spring to climb Mt. McKinley, have 
not succeeded in their effort. The party followed the route described 
in this number of the JouRNAL, but were not able to ascend the moun- 
tain beyond 11,000 feet. The oncoming of the winter made further 
attempts on the other sides of the mountain impossible this year. 

The Yukon Valley.—The newspapers recently contained an interest- 
ing and somewhat startling account of an agricultural fair in the Yukon 
valley, at which there were extensive exhibits of home-grown grain 
and vegetables. A study of the isotherms in any authentic geography 
will show, however, that this region has a growing season sufficiently 
warm for agriculture, and therefore there should be no surprise that 
enterprise has produced crops worthy of exploitation through exhibits 
and in the newspapers. 

Agriculture in the Schools.—Last month we commented on the in- 
creasing importance of agriculture in rural schools, especially in the 
South. The October Review of Reviews contains two interesting 
articles devoted to this problem, both of which should be read by all 
interested in agriculture or agricultural geography. They are entitled 
‘“‘Our Farmer Youth and the Public Schools” and ‘‘ Learning by Doing 
for the Farmer Boy.” 

New Courses of Study.—The two largest cities in the country, 
Chicago and New York, are now using new courses of study in geography. 
In both cases the courses have been under consideration for a long 
time, and hence the new courses should be a vast improvement over 
the old. In both cases much attention is being given to Home Geog- 
raphy, Industrial Geography, teaching causally, and to certain other 
points in methods of teaching, which have been tested and found es- 
sential. Such advances in the two greatest centers of elementary 
geography teaching are more than a sign of the times. They mark 
an important gain in geography teaching. 





































To Teach Geography 








AKE the study of geography a 
more living and attractive 
thing, for the study of geog- 
raphy ts one which must occupy 
a foremost place in any rational 

system of primary education. The test of right 
teaching will be found in the correspondence 
of our instruction with the development of 
intellectual activity in those whom we instruct. 
The starting-point of education will be the 
child’s first question. And the child's first 
question 1s about the material world in which 
it finds itself. So long as every sight and 
sound ts an object of wonder, and of the curt- 
osity that comes of wonder, life will be a mere 
string of “whats” and “whys.” With an 
amusing belicf in the omnisctence of hts elders, 
the child asks why the moon changes and what 
are the stars, why the river runs and where 
the road goes to, why the hills are so high 
and what ts beyond them. To answer these 
questions as they should be answered ts to 
teach the little questioner GEOGRAPHY. 








FJobn Richard Green 
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